Calcineurin Co-regulates contractile and metabolic components of slow muscle phenotype.
Activation of the transcription factor nuclear factor of activated T cells by the calcium-sensitive serine/threonine phosphatase calcineurin has been proposed as one of the molecular mechanisms by which motor nerve activity establishes the slow muscle phenotype. To investigate whether the calcineurin pathway can regulate the large spectrum of slow muscle characteristics in vivo, we treated rats for three weeks with cyclosporin A (an inhibitor of calcineurin). In soleus (slow muscle), but not in plantaris (fast muscle), the proportion of slow myosin heavy chain (MHC-1) and slow sarcoplasmic reticulum ATPase (SERCA2a) was decreased, whereas that of fast MHC (MHC-2A) and fast SERCA1 increased, indicating a slow to fast contractile phenotype transition. Cytosolic isoforms of creatine kinase and lactate dehydrogenase (most abundant in fast fibers), as well as mitochondrial creatine kinase and citrate synthase activities (elevated in fast/oxidative fibers) were dose dependently increased by cyclosporin A treatment in soleus muscle, with no change in plantaris. Calcineurin catalytic subunit was more abundant in soleus muscle fibers compared with plantaris. Taken together these results suggest that the calcineurin pathway co-regulates a set of multigenic protein families involved in the transition between slow oxidative (type I) to fast oxidative (type IIa) phenotype in soleus muscle.